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BROADCAST NOTIFICATIONS USING
SOCIAL NETWORKING SYSTEMS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119(e) to
U.S. Provisional Patent Application No. 61/263,196 entitled
“Broadcast Notifications Using Social Networking Ser-
vices,” filed on Nov. 20, 2009, which i1s incorporated by
reference herein in its entirety.

BACKGROUND

1. Field of Art
The present mvention relates to sending notifications
related to broadcast streams to users via networking services

such as social networking services.

2. Description of the Field of Art

With the advent to personalized broadcasting, Internet
users have come to broadcast various personalized media
items such as video streams and audio streams over Internet.
Currently, many technology platforms allow an Internet user
to broadcast media 1tems and broadcast streams to other Inter-
net users without expensive soltware or hardware. The audio
or video streams broadcasted over Internet range from full-
fledged commercial broadcasting to personal lifecasting that
involves broadcasting of one’s life.

Although some broadcast streams (e.g., commercial
broadcasting) may be carefully planned or scheduled in
advance, other broadcast streams (e.g., lifecasting) may be
extemporaneous and random. Such extemporaneous broad-
cast streams may start without any prior notifications or
scheduling. Hence, potential viewers or listeners may miss
the extemporaneous or random broadcasting unless notifica-
tions are provided. Even for prescheduled broadcast streams,
potential viewers or listeners may want to receive reminders
about on-air times of the broadcast streams to make sure that
they do not miss the broadcast streams. Providing notifica-
tions may be a poweriul tool 1n 1ncreasing viewers or listeners
to a broadcast stream.

Various communication mechanisms may be used to send
notifications to potential viewers or listeners of the broadcast
streams. Example communication channels include, among
other, emails, instant messages, short message service (SMS)
messages and interactive voice responses (IVR) sent over
phone calls. Because it 1s uncertain which communication
mechanisms are available to the potential viewers or listeners
at a certain time, noftifications may need to be sent over
targeted communication channels to potential viewers or lis-
teners to increase the likelihood that the potential viewers or
listeners can tune 1nto the broadcast streams.

SUMMARY

Embodiments relate to notifying broadcast streams to a
plurality of users 1n a network system by using one or more
agents deployed 1n the network system. A notifier receives a
request from a broadcaster to send notifications about a
broadcast streams to the users of the network system. In
response, the notifier sends instructions to one or more agents
deployed 1n the network system to send notifications about
the broadcast streams to one or more users of the network
system. An agent 1s deployed 1in the network system to operate
as a proxy for the broadcaster. The agent establishes relation-
ships 1n the network system with one or more users and sends
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2

the notifications to the users based on the preferences indi-
cating characteristics of broadcast streams of interest to the
users.

In one embodiment, the notifier deploys the agent for the
broadcaster in the network system atter receiving information
for registration from the broadcaster. The notifier may deploy
agents 1 multiple network systems to send notifications to
users of different network systems.

In one embodiment, the notifier receives information about
the broadcast stream from the broadcaster and selects a subset
of users based on the preferences of the users and the 1nfor-
mation about the broadcast stream (e.g., metadata specific to
the broadcast stream).

In one embodiment, the networking system provides social
networking service. The agent functions as a virtual user of
the social networking service that can interact with other
users of the social networking system using communication
channels provided by the social networking service.

In one embodiment, the notifier determines whether to
recommend the broadcast stream to one or more of the users
based on the preferences and relationships between the users
in the network system.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A 1s a conceptual diagram illustrating the registra-
tion of broadcaster in a notification system, according to one
embodiment.

FIG. 1B 1s a conceptual diagram 1llustrating registering a
user to recerve notifications, according to one embodiment.

FIG. 1C 1s a conceptual diagram of sending notifications to
users by the notification system, according to one embodi-
ment.

FIG. 2 1s a block diagram 1llustrating a notifier, according,
to one embodiment.

FIG. 3 1s a diagram 1llustrating a social networking system
interacting with multiple users, according to one embodi-
ment.

FIG. 4 1s a block diagram 1llustrating a notifier or a social
networking system embodied 1n a computing device, accord-
ing to one embodiment.

FIG. 5 1s a flowchart illustrating processes for sending
notifications to users via the social networking system,
according to one embodiment.

DETAILED DESCRIPTION

The Figures and the following description relate to pre-
terred embodiments by way of illustration only. It should be
noted that from the following discussion, alternative embodi-
ments of the structures and methods disclosed herein will be
readily recogmized as wviable alternatives that may be
employed without departing from the principles disclosed
herein.

Embodiments provide a notifier that sends out notifications
to potential viewers or listeners of a broadcast stream via
social networking systems or other communication channels.
The notifier stores information about a user’s preferences and
identity on the social networking systems. After the notifier
receives a notification request from a broadcaster, the notifier
commands broadcaster agents deployed in the social net-
working systems to send notification messages to users of the
social networking systems registered to receive the notifica-
tion. The broadcaster agents function as a proxy that estab-
lishes relationships with users of the social networking sys-
tems and then sends out the notification messages to the users
with established relationships.
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A broadcast stream herein refers to a stream of content that
1s intended for a plurality of listeners or viewers. The broad-
cast stream may include, for example, a video stream, an
audio stream or a combination of both.

Registration of Broadcaster in Notifier

FIG. 1A 1s a conceptual diagram illustrating registration of
broadcaster 110 1n a notification system, according to one
embodiment. In order to set up for notification, broadcaster
110 sends registration information 128 for its broadcast
stream at notifier 116. The registration mmformation may
include, among others, identity of the broadcaster and loca-
tion (e.g., URL) at which the broadcast stream may be
accessed.

In response to recerwving the registration mformation 128
from a broadcaster, notifier 116 deploys broadcaster agents
for broadcaster 110 1n social networking systems 120A
through 120N (heremafter collectively referred to as the
“social networking systems 1207”). Examples of social net-
working systems 120 include, for example, Facebook, MyS-
pace, Twitter and LinkedIn.

In one embodiment, the broadcaster agent 1s software
installed 1n the social networking systems 120 to function as
a proxy for registered broadcaster 110. In another embodi-
ment, the broadcaster agent 1s software, firmware, hardware
or a combination thereof that 1s separated from the social
networking systems 120. In this embodiment, the broadcaster
agent communicates with the social networking system 120
over a network to function as a proxy for registered broad-
caster 110. The broadcaster agents send nofifications to
selected users of the social networking systems 120 accord-
ing to instructions 134 recerved from notifier 116, as
described below 1n detail with reference to FIG. 3.

Notifier 116 1s software, firmware, hardware or a combi-
nation thereof for controlling the broadcaster agents in the
social networking systems 120. Specifically, notifier 116
sends 1nstructions 154 commanding broadcaster agents to
establish relationships with the users and send notifications to
the users via the social networking systems 120. Notifier 116
may also perform data mining and pattern analysis to recom-
mend broadcast streams for users not registered to recerve the
notification. In one embodiment, notifier 116 1s a component
separate from the social networking systems 120. In another
embodiment, notifier 116 1s part of a social networking sys-
tem 120. An example of notifier 116 1s described below in
detail with reference to FIG. 2.

In one embodiment, broadcaster 110 also provides infor-
mation about the characteristics of the broadcast streams to
notifier 116. The characteristics of broadcast streams may
include, for example, genre o broadcast streams, on-air times
of the broadcast streams, the resolution of broadcast streams
(e.g., high definition or low definition streams), likely viewers
or listeners of the broadcast streams, the geographic location
where the broadcast stream 1s generated, and the spoken
language 1n the broadcast streams. Such characteristics of the
broadcast streams are stored 1n notifier 116 and may be used
for selecting broadcast streams for recommendation to users.

A social networking system 120 1s hardware, software,
firmware or a combination thereof for storing a social net-
work or a social graph representing relationships between a
plurality of users and enabling users to communicate and
interact with each other. In use, users join the social network-
ing system 120 and then add 1.¢., relationships to a number of
other users of the social networking system 120 to whom they
desire to be connected. Connections may be added explicitly
by a user or may be automatically created by the social net-
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4

working systems 120 based on common characteristics of the
users (e.g., users who are alumni of the same educational
institution).

Registration of Users 1n Notifier

FIG. 1B 1s a conceptual diagram illustrating registering
user 130A to recerve notifications, according to one embodi-
ment. User 130A 1s a potential viewer or listener who desires
to track broadcast streams sent out by a broadcaster. User
130A registers for notifications generated and provided by
notifier 116. To register at notifier 116, user 130A provides
information 114 including i1dentities (IDs) of user 130A at
one or more social networking systems 120. After notifier 116
collects information 144 from user 130A, notifier 116 sends
commands 148 to one or more broadcaster agents deployed 1n
the social networking systems 120 to establish relationships
with user 130A 1n the social networking systems 120. The
relationship between the broadcaster agent and user 130A 1s
similar to what 1s referred to as “friends,” “followers” or
“contacts” between human users but differ in the sense that a
party 1s a non-human enfity.

In one embodiment, information 114 includes user prefer-
ences associated with notification. The user preferences may
include, among others, at which time and by which social
networking systems 120 the user 130A should be notified. By
setting preferences, user 130A may receive notifications
about broadcast streams 1n a manner convenient touser 130A.
Other preferences that user 130A may provide include,
among others, types of broadcast streams that user 130A
wants to be notified of, whether to schedule an event or record
the broadcast stream when the broadcast stream goes live,
keywords associated with preferred broadcast streams, geo-
logical location of the users, and notification based on
whether other users 1n a social networking system 1s viewing
or listening to the broadcast stream.

In one embodiment, the user preferences may indicate the
identity of certain individuals or entities that the user 1s fol-
lowing. For example, the user may indicate the user’s favorite
celebrity 1n the preferences. In response, notifier 116 may
register the user as “follower” of the celebrity and instruct
broadcaster agents assigned to the celebrity to establish rela-
tionships with the user. After the relationships are established,
the user can receive notifications related to the celebrity’s
broadcast via social networking system.

In one embodiment, the broadcaster 1s embodied as a soft-
ware algorithm executable by a processor of a computer sys-
tem. Such algorithm 1s configured to simulate human users in
the social networking systems 120. The broadcaster agents
can take advantage of functionality provided by social net-
working systems to establish relationships with registering
users.

Sending Notifications to Users

FIG. 1C 1s a conceptual diagram of sending notifications to
users by the notification system, according to one embodi-
ment. As broadcaster 110 prepares or starts to broadcast a
stream over a network (e.g., Internet), broadcaster 110 sends
a request 172 to notifier 116 to notily pending or active
broadcast streams to users. In response, notifier 116 sends out
commands 176 to the broadcaster agents 1n the social net-
working systems 120 to propagate notifications 180 to users
registered to receirve notifications about the broadcast
streams, according to the preferences set by the users.

The broadcaster agents in the social networking system
120 has relationships established with users 130A through
1307 by the registration process, as described above with
reference to FIG. 1B. The broadcaster agents 1n the social
networking system 120 receive commands 176 from notifier
116 and send notification messages 180 to users 130A
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through 1307. Users 130A through 1307 may recei1ve notifi-
cation messages 180 from one or more social networking

systems 120 based on user preferences.

In another embodiment, the broadcaster agents may reside
in notifier 116. The broadcaster agents 1n notifier 116 com-
mands and sends notifications to users 130 via the social
networking systems 120 by acting as another user. The broad-
caster agents may login to the social networking systems 120
as 1I it was a user, and perform various operations (e.g.,
establish relationship with users 130 and/or send notifications
to users 130).

Broadcaster 110 may propagate notifications to multiple
users conveniently by sending a request to notifier 116. That
1s, broadcaster 110 need not send notification messages 180 to
users 130A though 1307 individually. In one embodiment,
notifier 116 1s included 1n a broadcasting platform used by
broadcasters for broadcasting streams. By using notifier 116,
broadcaster 110 1s relieved of the task to notity multiple users
130 individually and the need or cost to set up or maintain a
system for notilying individual users.

The notification messages 180 sent to users 130 of the
social networking systems 120 may include, among others,
(1) notifications for a live unscheduled broadcast stream when
the broadcast stream starts, (11) notifications for a live sched-
uled broadcast stream sent before a predetermined amount of
time (e.g., 30 minutes), and (111) notifications for a non-live
recorded broadcast stream.

In one embodiment, notifier 116 may also access other
communication channels such as instant messengers (e.g.,
AIM, Gtalk, ICQ, MSN or Yahoo Messenger) or emails ser-
vices to send notifications to the user 1n addition to sending,
notifications via social networking systems. In this case,
broadcaster agents may reside 1n instant messenger systems
or email systems to send notifications pursuant to commands
from notifier 116.

Based on the notifications 180 received from the social
networking systems 120, users 130 can send access requests
184 to access the notified broadcast streams provided by
broadcaster 110. For example, the noftifications 180 may
include hyperlinks that forward the users 130 to a broadcast
streams associated with the notifications when the hyperlinks
are clicked.

Example Architecture of Notifier

FI1G. 21s ablock diagram illustrating notifier 116 according
to one embodiment. Notifier 116 includes, among other com-
ponents, broadcaster interface 210, preference setter 220,
preference database 230, user database 240, broadcast data-
base 250, social networking system (SNS) interface 260, and
intelligent engine 270. One or more of the components 1n
notifier 116 may be implemented 1n hardware, software, firm-
ware or any combinations thereof. Further, two or more com-
ponents of notifier 116 may be combined 1nto a single hard-
ware, software or firmware module.

Broadcaster interface 210 communicates with broadcaster
110 to receive, among others, the following information: (1)
identity of broadcast streams and their locations in a network
(e.g., URL), (11) information indicating characteristics (e.g.,
genre and geographic location of the source) of broadcast
streams, (111) on-air times of the broadcast streams. (1v) pre-
recorded broadcast streams, and (v) information on quality
(e.g., hi-definition) of the broadcast streams. The information
214 received from the broadcaster 110 1s stored 1n broadcast
database 250.

Preference setter 220 receives user preferences from users
130 and stores the user preferences 224 1n preference data-
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base 230. The user preferences 224 may indicate, for
example, (1) user’s preferred social networking systems 120
for receiving notification depending on various conditions
(e.g., notification by social networking system A 1n the morn-
ing, and notification by social networking system B in the
alternoon), (11) desired time at which the user should be
notified (e.g., 30 minutes before the broadcast stream goes
live), (111) communication channels (e.g., emails or instant
messages) other than social networking systems 120 that may
be used to notily the users, (1v) the frequency of reminders
about broadcast streams, (v) times at which the user should
not be notified (e.g., at night), (v1) whether the notification
should be sent to multiple social networking systems simul-
taneously or in sequence with time intervals, (vi1) user’s
interest, and (vi11) information associated with user’s use of
social networking systems. Various other preferences may
also be received and stored depending on a user’s pattern of
social networking systems usage.

Preference database 230 stores the user preferences
received via the preference setter 220. The user preferences
stored 1n preference database 230 may be accessed by SNS
interface 260 and intelligent engine 270, as described below
in detail.

User database 240 stores user profiles of users registered to
receive notification about broadcast streams. The user pro-
files may be provided by the users, broadcasters, and/or social
networking systems 120. In one embodiment, the user data-
base 240 1s connected to SNS interface 260 to receive and
store relationships between users i the social networking
systems 120. The relationships 244 between the users of the
social networking systems 120 may be processed by intelli-
gent engine 270 to analyze, predict and extract various pat-
terns usetul for notifications.

Broadcast database 250 1s connected to the broadcaster
interface 210 to recerve and store characteristics of broadcast
streams.

SNS 1nterface 260 communicates with social networking
systems 120 to perform one or more of the following func-
tions: (1) send commands to the broadcaster agents deployed
in the social networking systems 120, (11) collect information
about relationships between users of the social networking
systems 120, and (111) receive information about users’
accessing of the broadcast streams via the social networking
systems 120. SNS 1nterface 260 may receive requests 172 for
notifications extracted at the broadcast interface 210.

Intelligent engine 270 1s connected to preference database
230, user database 240 and broadcast database 250 to ana-
lyze, predict and extract viewing or listing patterns of viewers
or listeners. In one embodiment, the intelligent engine 270
analyzes information available in preference database 230,
user database 240 and broadcast database 250 to recommend
broadcast streams to the users. The analyzed information may
also be used for providing more interesting broadcast
streams, provide insight into trends of users’ interest, and
assist broadcasters to allocate resources for multiple broad-
cast streams.

To recommend broadcast streams to the users, the intelli-
gent engine 270 may consider, for example, (1) preferences of
the users (e.g., a user’s favorite genre of movies), (11) profiles
(e.g., age or gender) of users, (111) broadcast streams accessed
by other users of similar profiles, (1v) broadcast streams
accessed by other users having relationships in the social
networking systems 120, (v) geographic location of the
broadcasters and the users, (vi1) popularity of the broadcast
stream, (vii) trends in the change of viewers of broadcast
streams, (1x) feedback or editorial contents related to the
broadcast streams, and (x) advertisements associated with the
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broadcast streams. In one embodiment, the intelligent engine
270 may receive information associated with trends or chang-
ing popularity of the broadcast streams from third party enti-
ties such social networking systems or other online services.
Intelligent engine 270 may execute data mining algorithms or
statistical analysis algorithm to correlate these factors and a
user’s activities (e.g., registration for notification or accessing,
ol certain broadcast streams) to generate a list of broadcast
streams that may be of 1nterest to the user.

IT intelligent engine 270 determines that a number of users
having profiles similar to a particular user or a number of
users having relationship with a particular user have regis-
tered for notification of a broadcast stream or currently
accessing the broadcast stream, the intelligent engine 270
may recommend the same broadcast stream to the particular
user. The recommended broadcast streams may be 1included
in a notification for broadcast streams that the particular user
expressly indicated interest. Alternatively, a message includ-
ing recommended broadcast streams may be sent out to users
separate from the notifications.

Users having relationships in the social networking sys-
tems 120 tend to share interest or some characteristics.
Hence, a broadcast stream of interest to a particular user 1s
also likely to be of interest to another user having a relation-
ship with the particular user. By accessing the relationships
stored 1n the user database 240, the intelligent engine 270 can
make recommendations that are more relevant to the users.

Example Social Networking System

FIG. 3 1s a diagram 1illustrating social networking system
120 1interacting with multiple users 130A through 1301,
according to one embodiment. Social networking system 120
may include, among other components, a messenger 320, and
user relationship database 330. The messenger 320 1s associ-
ated with sending messages to or from users 130. The mes-
senger 320 includes broadcaster agents 310A through 310N
(hereinatter referred to as “broadcaster agents 310”). Each of
broadcaster agents 310 functions as a proxy of a broadcaster.
In one embodiment, the broadcaster agents 310 may interact
with other components of the social networking system 120 in
the same manner as a human user would. In this way, social
networking systems 120 can support notification services
with only minimal modifications. Broadcaster agents 310
receive commands 176 from notifier 116 to send notifications
180 to selected users 130 according to preferences set by the
users.

User relationship database 330 stores the relationships
between users 130 and broadcaster agents 310. The relation-
ships are sometimes referred to and represented as “social
graphs.” Such social graphs are generally open to public for
access 1n social networking systems 120. As set forth above
with reference to FIG. 2, SNS interface 260 may retrieve the
social graphs of users 130 and store the social graphs 1n user
database 240. Alternatively, broadcaster 110 or other entities
may provide the social graphs for storage 1n user relationship
database 330.

Messenger 320 1s software, hardware, firmware or any
combinations thereof for sending notifications to users 130.
Messenger 320 1s a component of social networking system
120 that allows users 130 and broadcaster agents 310 to
exchange messages or publish immformation for access by
users 130. Messenger 320 may be embodied, for example, as
an email exchange system, an instant messaging system, a
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short message service (SMS) system, and a newsieed genera-
tor for publishing a user’s activities or input.

Example Embodiment of Notifier and Social
Networking System

FIG. 4 1s a block diagram 1illustrating notifier 116 or social
networking system 120 embodied 1 a computing device,
according to one embodiment. Specifically, FIG. 4 shows a
diagrammatic representation of notifier 116 or social net-
working system 120 in the example form of a computer
system within which instructions 424 (e.g., software) for
causing notifier 116 or social networking system 120 to per-
form any one or more of the methodologies discussed above
may be executed. In alternative embodiments, the machine
operates as a standalone device or may be connected (e.g.,
networked) to other machines. In a networked deployment,
the machine may operate 1n the capacity of a server machine
or a client machine 1n a server-client network environment, or
as a peer machine 1n a peer-to-peer (or distributed) network
environment.

Notifier 116 or social networking system 120 may be a
server computer, a client computer, a personal computer
(PC), a tablet PC, a set-top box (STB), a personal digital
assistant (PDA), a cellular telephone, a smartphone, a web
appliance, a network router, switch or bridge, or any machine
capable of executing instructions 424 (sequential or other-
wise) that specily actions to be taken by that machine. Fur-
ther, while only a single machine 1s illustrated, the term
“machine” shall also be taken to include any collection of
machines that individually or jointly execute instructions 424
to perform any one or more of the methodologies discussed
above.

Example notifier 116 or social networking system 120
includes a processor 402 (e.g., a central processing unit
(CPU), a graphics processing umt (GPU), a digital signal
processor (DSP), one or more application specific integrated
circuits (ASICs), one or more radio-frequency integrated cir-
cuits (RFICs), or any combination of these), a main memory
404, and a static memory 406, which are configured to com-
municate with each other via a bus. Notifier 116 or social
networking system 120 may further include graphics display
umt 410 (e.g., a plasma display panel (PDP), a liquid crystal
display (LCD), a projector, or a cathode ray tube (CRT)).
Notifier 116 or social networking system 120 may also
include alphanumeric mput device 412 (e.g., a keyboard), a
cursor control device 414 (e.g., a mouse, a trackball, a joy-
stick, a motion sensor, or other pointing instrument), a storage
unit 416, a signal generation device 418 (e.g., a speaker), and
a network interface device 420, which also are configured to
communicate via the bus.

Storage unit 416 includes a machine-readable medium 422
on which 1s stored 1nstructions 424 (e.g., software) embody-
ing any one or more of the methodologies or functions
described above. Instructions 424 (e.g., software) may also
reside, completely or at least partially, within main memory
404 or within processor 402 (e.g., within a processor’s cache
memory) during execution thereot by notifier 116 or social
networking system 120, main memory 404 and processor 402
also constituting machine-readable media. Instructions 424
(e.g., software) may be transmitted or received over anetwork
426 via network interface device 420.

While machine-readable medium 422 1s shown in an
example embodiment to be a single medium, the term
“machine-readable medium™ should be taken to include a
single medium or multiple media (e.g., a centralized or dis-
tributed database, or associated caches and servers) able to
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store mstructions (e.g., mstructions 424). The term “machine-
readable medium”™ shall also be taken to include any medium
that 1s capable of storing instructions (e.g., mstructions 424 )
for execution by the machine and that cause the machine to
perform any one or more of the methodologies disclosed
herein. The term “machine-readable medium™ includes, but
not be limited to, data repositories 1n the form of solid-state
memories, optical media, and magnetic media.

Example Operation of Notification System

In one embodiment, after a user receives a notification 180
via messenger 320, the user can act on the notification 180 to
access a broadcast stream. For example, a user may click on

a link (e.g., http://ustre.am/ABCD) provided in the notifica-
tion message. By clicking the link, the user 1s directed to a
location 1n a network where the broadcast stream can be
accessed. The broadcast stream may reside on a web server
operated by the social networking systems 120, the broad-
caster 110 or an independent service provider.

In one embodiment, when the user acts on the notification,
a message 1s generated and sent to notifier 116 indicating that
the user 1s viewing or listening to the broadcast stream. The
notification message mcludes a hyperlink that includes infor-

mation about the location (e.g., URL) of the broadcast stream
and identity of the user. The following 1s an example of an
URL for the broadcast stream:

http://www.ustre.am/ABCD
where “www.stre.am’ indicates domain name of a server for
decoding the string of characters “ABCD” 1to a converted
URL. For example, the server with domain name www-
stre.am decodes “ABCD” into the following URL:

http://www.ustream.tv/channel/aplusk-
live#SNS=1&user=1234
where “aplusk-live” represents the 1dentity of the broadcast
stream, “SINS1”” indicates the social networking system from
which the user was directed from, and “user=1234" repre-
sents an encrypted hash of a user ID. After a web server or
other network components mapped to domain name
“www.ustream.tv”” recerves the request associated with the
converted URL, the web server or the other network compo-
nents send a message to notifier 116 and/or broadcaster 110
indicating that a user of social networking system 1 corre-
sponding to encrypted hash 1234 has requested access to the
broadcast stream and 1s currently listeming to or viewing the
broadcast stream. By referencing user ID and social network-
ing system 1dentifier 1 user database 240, notifier 116 can
determine which user 1s viewing or listening to the broadcast
streams.

Information about users viewing or listing to broadcast
streams may be collected, stored and processed by intelligent
engine 270 of notifier 116 to extract patterns or predict user’s
interest 1n a broadcast stream, as described above in detail
with reference to FIG. 2.

In one embodiment, after notifier 116 receives indication
that a particular user has requested access to a broadcast
stream and 1s currently listening to or viewing the broadcast
stream, notifier 116 may cause social networking systems 120
to send out follow-up noftifications or alerts to other users
having relationships with the particular user. The follow-up
notifications or alerts notify the other users that the particular
user 1s accessing the broadcast stream, and suggest watching,
or listening to the same broadcast stream. In this way, asso-
ciated users of the social networking systems 120 may share
the experience of viewing or listening to the same broadcast
stream and increase the chance to interact with each other.
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The follow-up notification/alert feature may be disabled by
setting the preferences in notifier 116.

In one embodiment, notifier 116 sends out the follow-up
notifications or alerts to a target user not currently viewing or
listening to the broadcast stream responsive to the number of
users or the percentage of users having relationship with the
target user viewing or listing to the broadcast stream reaching,
a predetermined threshold.

Example Method of Notitying Broadcast Stream

FIG. 5 1s a flowchart illustrating processes for sending
notifications to users 130 via social networking systems 120,
according to one embodiment. Notifier 116 receives registra-
tion information 128 from broadcaster 110. The registration
information 128 may include, among others, identity of the
broadcaster and location (e.g., URL) at which the broadcast
stream may be accessed. Then, notifier 116 deploys 514
broadcaster agents for broadcaster 110 1n social networking
systems 120.

Notifier 116 also receives 518 preferences from users 130
of the social networking systems 120. The preferences may
indicate at which time and by which social networking sys-
tems 120 the user should be notified.

Notifier 116 instructs 522 broadcaster agents 310 in social
networking systems 120 to establish relationships with the
users of the social networking system 120 based on the users’
preferences. By establishing the relationships, notifications
may be sent to the users by notifier 116 via communication
channels in social networking systems 120.

Notifier 116 recerves 526 a request 172 to notity pending or
active broadcast streams to users 130. In response, notifier
116 instructs 5330 broadcaster agents 310 to transmit notifi-
cations about pending or active broadcast streams to users
130.

The sequence and processes 1llustrated 1n FIG. 5 are merely
illustrative. For example, receiving 510 registration informa-
tion from a broadcaster and deploying 514 broadcaster agents
310 1n social networking systems 120 may be performed after
receiving 518 preferences from users 130.

Throughout this specification, plural instances may imple-
ment components, operations, or structures described as a
single instance. Although individual operations of one or
more methods are 1llustrated and described as separate opera-
tions, one or more of the individual operations may be per-
formed concurrently, and nothing requires that the operations
be performed 1n the order illustrated. Structures and function-
ality presented as separate components in example configu-
rations may be implemented as a combined structure or com-
ponent. Similarly, structures and functionality presented as a
single component may be implemented as separate compo-
nents. These and other variations, modifications, additions,
and improvements fall within the scope of the subject matter
herein.

Certain embodiments are described herein as including
logic or a number of components, modules, or mechanisms.
Modules may constitute either software modules (e.g., code
embodied on a machine-readable medium or 1n a transmis-
sion signal) or hardware modules. A hardware module 1s
tangible unit capable of performing certain operations and
may be configured or arranged in a certain manner. In
example embodiments, one or more computer systems (e.g.,
a standalone, client or server computer system) or one or more
hardware modules of a computer system (e.g., a processor or
a group ol processors) may be configured by software (e.g.,



US 8,819,134 B2

11

an application or application portion) as a hardware module
that operates to perform certain operations as described
herein.

In various embodiments, a hardware module may be
implemented mechanically or electronically. For example, a
hardware module may comprise dedicated circuitry or logic
that 1s permanently configured (e.g., as a special-purpose
processor, such as a field programmable gate array (FPGA) or
an application-specific integrated circuit (ASIC)) to perform
certain operations. A hardware module may also comprise
programmable logic or circuitry (e.g., as encompassed within
a general-purpose processor or other programmable proces-
sor) that 1s temporarily configured by soiftware to perform
certain operations. It will be appreciated that the decision to
implement a hardware module mechanically, 1n dedicated
and permanently configured circuitry, or 1n temporarily con-
figured circuitry (e.g., configured by software) may be driven
by cost and time considerations.

Accordingly, the term “hardware module” should be
understood to encompass a tangible entity, be that an entity
that 1s physically constructed, permanently configured (e.g.,
hardwired), or temporarily configured (e.g., programmed) to
operate 1n a certain manner or to perform certain operations
described herein. As used herein, “hardware-implemented
module” refers to a hardware module. Considering embodi-
ments 1n which hardware modules are temporarily configured
(e.g., programmed), each of the hardware modules need not
be configured or instantiated at any one 1nstance 1n time. For
example, where the hardware modules comprise a general-
purpose processor configured using software, the general-
purpose processor may be configured as respective different
hardware modules at different times. Software may accord-
ingly configure a processor, for example, to constitute a par-
ticular hardware module at one 1nstance of time and to con-
stitute a different hardware module at a different instance of
time.

Hardware modules can provide information to, and receive
information from, other hardware modules. Accordingly, the
described hardware modules may be regarded as being com-
municatively coupled. Where multiple of such hardware
modules exist contemporaneously, communications may be
achieved through signal transmission (e.g., over appropriate
circuits and buses) that connect the hardware modules. In
embodiments 1in which multiple hardware modules are con-
figured or instantiated at different times, communications
between such hardware modules may be achieved, for
example, through the storage and retrieval of information 1n
memory structures to which the multiple hardware modules
have access. For example, one hardware module may perform
an operation and store the output of that operation 1 a
memory device to which it 1s communicatively coupled. A
turther hardware module may then, at a later time, access the
memory device to retrieve and process the stored output.
Hardware modules may also imitiate communications with
input or output devices, and can operate on a resource (€.g., a
collection of information).

The various operations of example methods described
herein may be performed, at least partially, by one or more
processors that are temporarily configured (e.g., by software)
or permanently configured to perform the relevant operations.
Whether temporarily or permanently configured, such pro-
cessors may constitute processor-implemented modules that
operate to perform one or more operations or functions. The
modules referred to herein may, 1n some example embodi-
ments, comprise processor-implemented modules.

Similarly, the methods described herein may be at least
partially processor-implemented. For example, at least some
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of the operations of a method may be performed by one or
processors or processor-implemented hardware modules.
The performance of certain of the operations may be distrib-
uted among the one or more processors, not only residing
within a single machine, but deployed across a number of
machines. In some example embodiments, the processor or
processors may be located in a single location (e.g., within a
home environment, an office environment or as a server
farm), while 1 other embodiments the processors may be
distributed across a number of locations.

The one or more processors may also operate to support
performance of the relevant operations 1n a “cloud comput-
ing’” environment or as a “software as a service” (SaaS). For
example, at least some of the operations may be performed by
a group of computers (as examples of machines including
processors), these operations being accessible via a network
(e.g., the Internet) and via one or more appropriate interfaces
(e.g., application program interfaces (APIs).)

The performance of certain of the operations may be dis-
tributed among the one or more processors, not only residing
within a single machine, but deployed across a number of
machines. In some example embodiments, the one or more
processors or processor-implemented modules may be
located 1n a single geographic location (e.g., within a home
environment, an office environment, or a server farm). In
other example embodiments, the one or more processors or
processor-implemented modules may be distributed across a
number of geographic locations.

Some portions of this specification are presented 1n terms
of algorithms or symbolic representations of operations on
data stored as bits or binary digital signals within a machine
memory (e.g., a computer memory), for example, as illus-
trated and described with FIGS. 1A-C and 2-5. These algo-
rithms or symbolic representations are examples of tech-
niques used by those of ordinary skill in the data processing
arts to convey the substance of their work to others skilled 1n
the art. As used herein, an “algorithm™ 1s a self-consistent
sequence ol operations or similar processing leading to a
desired result. In this context, algorithms and operations
involve physical manipulation of physical quantities. Typi-
cally, but not necessarily, such quantities may take the form of
clectrical, magnetic, or optical signals capable of being
stored, accessed, transierred, combined, compared, or other-
wise manipulated by a machine. It 1s convenient at times,
principally for reasons of common usage, to refer to such
signals using words such as “data,” “content,” “bits,” “val-
ues,” “elements,” “symbols,” “characters,” “terms,” “num-
bers,” “numerals,” or the like. These words, however, are
merely convenient labels and are to be associated with appro-
priate physical quantities.

Unless specifically stated otherwise, discussions herein
using words such as “processing,” “computing,” “calculat-
ing,” “determining,” “presenting,” “displaying,” or the like
may refer to actions or processes of a machine (e.g., a com-
puter) that manipulates or transforms data represented as
physical (e.g., electronic, magnetic, or optical) quantities
within one or more memories (e€.g., volatile memory, non-
volatile memory, or a combination thereotl), registers, or other
machine components that recerve, store, transmit, or display
information.

As used herein any reference to “one embodiment” or “an
embodiment” means that a particular element, feature, struc-
ture, or characteristic described in connection with the
embodiment 1s included in at least one embodiment. The
appearances of the phrase “in one embodiment” in various
places 1n the specification are not necessarily all referring to
the same embodiment.
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Upon reading this disclosure, those of skill in the art waill
appreciate still additional alternative structural and functional
designs for a system and a process for notifying broadcast
streams through the disclosed principles herein. Thus, while
particular embodiments and applications have been illus-
trated and described, 1t 1s to be understood that the disclosed
embodiments are not limited to the precise construction and
components disclosed herein. Various modifications, changes
and variations, which will be apparent to those skilled 1n the
art, may be made in the arrangement, operation and details of
the method and apparatus disclosed herein without departing,
from the spirit and scope defined in the appended claims.

What 1s claimed 1s:

1. A method of notifying media broadcast streams to a
plurality of users, comprising;:

receiving information for registering a broadcaster;

automatically deploying social networking entities repre-

senting the broadcaster 1n a plurality of social network-
ing systems for commumicating with a subset of users of
the plurality of social networking systems responsive to
receiving the information for registering the broad-
caster;

receiving a request to notity a media broadcast stream from

the broadcaster;
receiving preferences from users of the plurality of social
networking systems, the preferences indicating charac-
teristics of media broadcast streams of interest to the
users, each of the social networking systems enabling
users to communicate and interact with other users of the
social networking system based on relationships
between users of the social networking system stored in
a user relationship database;

by a computing device, causing a social networking entity
representing the broadcaster 1n each of the plurality of
social networking systems to establish relationships
with a subset of users 1n each of the plurality of social
networking systems based on the received preferences,
preferences of the subset of users indicating that the
media broadcast stream from the broadcaster to be of
interest to the subset of users; and

causing the plurality of social networking systems to send

notifications about the media broadcast stream to the
subset of the users based on the established relationships
between the social networking entities and the subset of
users responsive to recerving the request from the broad-
caster.

2. The method of claim 1, further comprising;

receiving information about the media broadcast stream

from the broadcaster; and

selecting the subset of users based on the preferences and

the information about the media broadcast stream.

3. The method of claim 1, wherein the preferences include
one or more of (1) a manner convenient for recerving the
notification, (11) types of media broadcast streams of interest,
(111) whether to schedule an event or record the media broad-
cast stream when the media broadcast stream becomes active,
(1v) keywords associated with preferred media broadcast
streams, (v) geological location of the users, and (v) receiving
ol a notification based on whether other users in a network
system 1s viewing or listening to the media broadcast stream.

4. The method of claim 1, wherein the notifications include
a link for accessing the media broadcast stream.

5. The method of claim 1, further comprising determining,
whether to recommend the media broadcast stream to one or
more of the users based on the preferences and relationships
between the users in the social networking systems.
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6. A notification system for notifying a media broadcast
stream to a plurality of users, the notification system com-
prising:
a Processor;
a broadcaster 1nterface configured to recerve mformation
for registering a broadcaster and configured to recetve a
request to notily a media broadcast stream from a broad-
caster,
a preference setter configured to recerve preferences from
users ol a plurality of social networking systems, the
preferences indicating characteristics of media broad-
cast streams of interest to the users, each of the social
networking systems enabling users to communicate and
interact with other users of the social networking system
based on relationships between users of the social net-
working system stored in a user relationship database;
and
a social networking service mterface configured to:
automatically deploy social networking entities repre-
senting the broadcaster in the plurality of the social
networking systems responsive to receiving the imifor-
mation for registering the broadcaster,

cause a social networking entity representing the broad-
caster 1n each of the plurality of social networking
systems to establish relationships with a subset of
users 1n each of the social networking systems based
on the received preferences, and

cause the social networking systems to send notifica-
tions about the media broadcast stream of the broad-
caster to the subset of the users based on the estab-
lished relationships between the social networking
entities and the subset of users responsive to recerving
the request from the broadcaster.

7. The notification system of claim 6, wherein the broad-
caster interface 1s further configured to receive information
about the media broadcast stream from the broadcaster, and
wherein the network interface 1s configured to select the
subset of users based on the preferences and the information
about the media broadcast stream.

8. The notification system of claim 6, wherein the prefer-
ences 1nclude one or more of (1) a manner convenient for
receiving the notification, (1) types of media broadcast
streams of interest, (111) whether to schedule an event or
record the media broadcast stream when the media broadcast
stream becomes active, (1v) keywords associated with pre-
terred media broadcast streams, (v) geological location of the
users, and (v) receiving of a notification based on whether
other users 1n a network system 1s viewing or listening to the
media broadcast stream.

9. The notification system of claim 6, wherein the notifi-
cations include a link for accessing the media broadcast
stream.

10. The notification system of claim 6, further comprising
an 1ntelligent engine configured to determine whether to rec-
ommend the media broadcast stream to one or more of the
users based on the preferences and relationships between the
users 1n the plurality of social networking systems.

11. A non-transitory computer-readable storage medium
storing 1nstructions, the instructions when executed by a pro-
cessor 1n a computing device, cause the processor to:

recerve information for registering a broadcaster;

automatically deploy social networking entities represent-
ing the broadcaster 1n a plurality of social networking
systems for communicating with a subset of users of the
plurality of social networking systems responsive to
receiving the information for registering the broad-
caster;
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receive a request to notily a media broadcast stream from
the broadcaster;
receive preferences from users of the plurality of social

networking systems, the preferences indicating charac-
teristics of media broadcast streams of interest to the
users, each of the social networking systems enabling
users to communicate and interact with other users of the
social networking system based on relationships
between users of the social networking system stored in
a user relationship database;

causing a social networking entity representing the broad-
caster 1n each of the plurality of social networking sys-
tems to establish relationships with a subset of users in
cach of the plurality of social networking systems based
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on the recerved preferences, preferences of the subset of 15

users indicating that the media broadcast stream from
the broadcaster to be of interest to the subset of users
causing the social networking system to send notifications
about the media broadcast stream to the subset of the
users based on the established relationships between the
social networking entities and the subset of users
responsive to recerving the request from the broadcaster.
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12. The computer-readable storage medium of claim 11,
further further storing instructions to receive information
about the media broadcast stream from the broadcaster,
wherein the network interface 1s configured to select the
subset of users based on the preferences and the information
about the media broadcast stream.

13. The computer-readable storage medium of claim 12,
wherein further comprising instructing the plurality of social
networking systems establish relationships between the
social networking entities and the users.

14. The computer-readable storage medium of claim 13,
wherein the preferences include one or more of (1) a manner
convenient for receiving the notification, (11) types of media
broadcast streams of interest, (111) whether to schedule an
event or record the media broadcast stream when the media
broadcast stream becomes active, (1v) keywords associated
with preferred media broadcast streams, (v) geological loca-
tion of the users, and (v) recerving of a notification based on
whether other users 1n a network system 1s viewing or listen-
ing to the media broadcast stream.
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column 13, line 61, 1n claim 3 after “system,” replace --1s viewing or listening-- with “insert are
viewing or listening™.

Column 14, line 48, m claim 8 after “in a network system,” replace --1s viewing or listening-- with
“are viewing or listening™.

Column 16, line 2, 1n claim 12 after “medium of claim 11, further,” delete “further™.

Column 16, line 19, in claim 14 after “other users 1n a network system,” replace --1s viewing or
listening-- with ““are viewing or listening™.
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